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Data Evaluation Record on the Fish Short-Term Reproduction Assay with Cypermethrin

EPA MRID Number 48683001

Additional Reviewer(s): Amy Blankinship, Chemist Date:
EPAJEFED/ERBS

AMY oy ke

BLANKINSHIP Eass i taomen

Date Evaluation Completed: 6/6/15

CITATION: York, D.O. 2012. Cypermnethrin — Fish Short-term Reproduction Assay wilh the Fathead Minnow { Pimephales
promelas). Perlormed by Smithers Viscient, Wareham, Massachusertts, Laboratory Project No. 1781.6766, Submitted
by Syngenta Ltd, Jealott's Hill International Research Centre, Bracknell, Berkshire RG42 6EY, United Kingdom; FMC
Corporation, Philadelphia, Pennsylvania; United Phosphorus, Inc., King of Prussia, Pennsylvania. Completion date
April 18, 2012,

Note: The US EPA Endeocrine Disruptor Screening Program {EDSP) Tier ! screening battery is comprised of eleven
screening assays intended to identify a chemical's likely endacrine bioactivity, i.e., its potential to interact with the estrogen,
androgen, or thyroid (E, A, or T} pathways. The robustness of the Tier 1 battery is based on the strengths of each individual
assay to identify potential endocrine bioactivity with complementary endpoints within the assay, where available, and
redundency across the battery, Thus, the resulls of each individual assay should not be considered in isolation but rather
should be considered in the context of other assays in the battery as well as Other Scientifically Relevant Information
(OSRI). In order to determine if & chemical has the potential to interact with the E, A or T pathweys, a Weight of Evidence
{WoE} evaluation of Tier 1 assay resulis, in combination with the findings in the OSRI, should be undenaken {refer to the

WoE Document).

Guideline recommendations are providad in italics; these recommeandations should remain visible in the
completed DER.

Discloimer: The guideline recommendations in this DER templiate are offered as a general refergnce to ald in
preparation of the DER. The purpose of these recommandsiions i3 nol to serve as substinge for the Test
Guidelings, nor 1o provide any guidanca on how the siudy sheuld be conducted.
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EXECUTIVE SUMMARY:

The 21-day short-term reproduction assay of cypermethrin with fathead minnows (Pimephales promelas) was
conducted under flow-through conditions. Adult fish (16 spawning groups, 2 males and 4 females in each
group; 5 months old) were exposed to cypemmethrin {95.2% purity) at nominal concentrations of O (control),
0.000030, 0.00030, and 0.003 mg a.i./L; mean-measured concentrations were <LOQ (<0.000001),
0.000013, 0.00012, and 0.0014 mg a.i./L. The test system was maintained at 25 to 26°C and a pH of 7.0
o 7.7,

There were no significant differences in either male or female survival at any treatment levels compared to the
negative control. Percent survival was 100% for all groups of males and was 100, 94, 94, and 88% for the
negative control and low, mid, and high treatment{ concentrations, respectively, for females. During the in-life
exposure, there were no notable observations that occurred with regards to behavior, coloration/banding,
changes in ovipositor appearance, or size of the dorsal nape pad, and no clinical signs of toxicity were

observed. There were no trestment-related effects on male and female body weight and length.

Spawning occurred at least every 4 days in thee of the four control replicates and mean fecundity in control
averaged 14 eggs/female/day/replicate (range: 13-18 eggs/female/day among the replicates); ferilization
success in the control group averaged 96%. Fecundity was decreased (p<0.05) by 42% and 84 % in the mid-
and high-treatment females, respectively. There were no treatment-related effects (p>0.05) on fertilization

SuUCCess.

Male gonadal somatic index (GSI) was increased (p<Q.05) by 22 and 27% at the mid and high treatment
concentrations, respectively, compared to the negative control. There were no treatment-related effects on
female GSI (p>0.05} or male and female plasma vitellogenin (VTG). Additionally, there were no significant

eflects on median male tubercle score, and no tubercles wers observed on any females.
Although not analyzed statistically, in male fish, there were only background or sporadic gonadal

histopathological findings noted that were not considered related to treatment. In female fish, there was an

increased incidence of mature cocyte atresia at the high treatment concentration, which was associated with
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granulomatous inflammation and the presence of microsporidia in half the observed cases across all treatment
levels. There were no significant findings observed in the gonadal stage for either males or females, and no

notable observations in secondary sex characteristics for any treatment group compared to the controls.

The performance criteria for fecundity was not met. There were one replicate in the controt group {Replicate
C) where there was a period of 4 days in which no spawning occurred and fecundity was 13 eggs/female/day.
Therefore, this replicate did not meet the crileria of either at least 15 eggs/female/day or spawning at least
every 4 days. However, it is noted that the overall control mean fecundity value (14} was just slightly below
15 eggs/female/day, and the other two replicates did achieve 15 or greater eggs/female/day and the
remaining replicate spawned at least every 4 days (11 eggs/female/day). Also, the ¥CV values for the mean
recoveries at the two highest treatment concentrations were 45.6 and 51.2%, which did not meet the validity
criteria of <20% over the 21-day test. There was no pattemn of decline dwing the study period and no un-
dissolved test substance was observed in the dilution system, as such, the recoveries indicate the test material
was generally poorly recovered in solution under the test conditions. Given the physicochemical properties of
cypemmethrin, these results may be considered consistent with expectations for the chemical and previous
experience with the test item. The remaining validity criteria for QCSPP 890.1350 were met. Therefore, while

these deviations are noted, they did not sufficiently impact the interpretation of the assay results.

There was one fish that was inadvertently counted as a female but later discovered to be a male. This occurred
in one of the control replicates and data from that replicate were subsequently reanalyzed for the gender
specific endpoints of male GSI, male VTG, body weight, and length. This did not have an impact on the

conclusions of the study as male GSI remained the only male gender specific endpoint with significant effects.
This assay satisfies the EDSP Tier 1 Test Order requirements for a Fish Shori-Term Reproduction Assay

(OCSPP Guideline 890.1350).

Results Synopsis
Test Organism age at test initiation: c2. 5 months

Mean body weight at test initiation {if measured}: Male 3.2 g; Female 1.7 g
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. MATERIALS AND METHODS

GUIDELINE FOLLOWED: This study was conducled according to the U.S. EPA OCSPP
890.1350: *Fish Short-Temm Reproductive Assay” and OECD 229

(2009}. The following deviations were noted:

1. There were one replicate in the control group (Replicate C) where there was a
period of 4 days in which no spawning occumed, and fecundity was 13
eggs/female/day, respectively. Therefore, this replicate did not meet the criteria
of either at least 15 eggs/female/day or spawning at least every 4 days.
However, it is noted that the overall control mean fecundity value (14) was just
slightly below 15 eggs/female/day, and the other two replicates did achieve 15
or greater eggs/female/day and the remaining replicate spawned at least every
4 days (11 eggs/female/day).

2. Analylical verification of the test material from Days O, 6, 11, 19 and 21 yielded
recoveries of 44 % to 67 % of nominal concentrations. Results of these analyses
indicate measured concentrations where generally lower than nominal, but
according to the study author were consistent with expectations for the
physicochemical properties and previous experience with the test item. Therefore,
although there was no patlem of decline during the study period and no un-
dissolved test substance was observed in the dilution sysiem, the recoveries
indicate the test material was generally poorly recovered in solution under the
test conditions. The XCV values for the mean recoveries at the two highest
treatment concentrations were 45.6 and 51.2 %, which did not meet the validity
criteria of <20% over the 21-day test. The test material was detected on Days
11 {(one replicate} and 19 (two replicates) in the control samples. The study
author's concluded the contamination was likely a result of processing samples
after being removed from the exposure system and that the control fish were not
exposed to cypermethrin.

3. The physico-chemical properties of the test material were not reported.
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Data Evaluation Record on the Fish Short-Term Reproduction Assay with Cypermethrin
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The unionized ammonia and residual chlorine in the test water were not reported.
The QCSPP 890.1350 performance criteria establish maximum levels for these
values and it is unclear if the maximum recommendations were exceeded.

Incomect sexing of individuals in one replicate from the control group resulted in
there being three males and three females in this replicate instead of the two

males and four females specified in the OCSPP 890.1350 guideline.

These deviations do not sufficiently impact the acceptability of the study.

COMPLIANCE:

A. TEST MATERIAL:

Description:

Signed and dated No Data Confidentiality, GLP, and Quality Assurance
statements were provided. This study was conducted in compliance with all
pertinent U.S. EPA Good Laboratory Practice regulations with the following
exceptions: routine dilution water and food contaminant screening analyses
were conducted following standard velidated methods. This exception has no

impact on the study resulls.

Cypermmethrin; CAS# 52315-07-8.

Amber liquid.

OECD recommends describing waler soiubilily, melling/boiling point stabiily in water and light, pKa, Fow or

Kow, vapor pressure of test compound, expiration date,

Lot No./Batch No. :

Purity:

Impurities:;

PL10-0492

95.2%

None reported
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Stability of Compound: Analytical verification of the test material from Days O, 6, 11, 19 and 21
yielded recovenies of 44 % to 67 % of nominal concentrations. Stock sclution (FETAX) fortified with
cypermethrin at concentrations of 0.000003, 0.00005, and 0.0005 mg a.i./L yielded recoveries of
80.9 to 96.8% of nominal concentrations. Quality control samples (n=17} fortified at 0.000015,
0.0003, and 0.003 mg a.i./L yielded recoveries of 83.0 to 118% of nominal concentrations.
Results of these analyses indicate measured concentrations where generally lower than nominal, but
according to the study author were consistent with expectations for the physicochemical properties
and previous experience with the test item. Therefore, although there was no pattern of decline
during the study period and no un-dissolved test substance was observed in the dilution system, the
recoveries indicate the test material was generally poorly recovered in solution under the test
conditions. Additionally, the ¥CV values were 45.6 and 51.2% for the 0.00012 and 0.0014 mg

a.i./L treatment concentrations, respeclively, and did not meet the validation criteria of <20%.

Storage Conditions of Test Chemicals: Stored at mom temperature in a dark, ventilated cabinet.
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EPA MRID Number 48683001

E. Observations

Biological Endpoints:  Survival, fecundity, fertilization success, and clinical signs were observed daily. At test termination (Day 21),
saecondary sex characterization {bedy color, pattern, body shape), body weight, length, tubercle score, gonada! staging

and histopathology, and plasma vitellogenin were evaluated.

Were raw (individual) data provided? Yes
EPA recommands that observations of survival, fecundily, fertilizetion sucrcess, secondary sex charactenstics, and other clinical signs occur at least daily. At
test termination (Day 21), additional observations include body weight and length, nuptial tubercle score, gonadal staging and histopathology, plasma
vitellogenin, and plasma sex sleroids (testosterone and 17i-estradiol, if measured). Gonado-somatic index (GS1) is calculated using a ratio of gonad

weight to body weight (gonad welght lo the nearest 0.} mg 7 body weight in mg x 100) at lest terrnination.

Clinical signs of overt loxicily may include (but are not imited fo) hemorrhege, cessalion of feeding, and other abnormal behavior,
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RESULTS AND DISCUSSION

Results

Mean male survival values were 100% at all test levels, and female survival values were 100, 94, 94, and 88¥ in the mean-measured O {control},
0.000013, 0.00012, and 0.0014 mg a.i./L treatment levels, respectively (Table 9). The mortality rate in the water control was OX, therefore, the
survival rate in the control group satisfied the minimum acceptable control value criteria of >»90% according to the USEPA QCSPP 890.1350

guideline. During the in-life exposure, no notable observations occurred with regards to behavior, coloration/banding, changes in ovipositor

appearance or size of dorsal nape pad.
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EPA MRID Number 48683001

B. Study Author's Analysis and Conclusions

The study author analyzed tubercle score, GSI, fertility, fecundity, and VTG. Data were gender

specific and analyzed in comparison to the controls,

Descriptive statistics {mean, standard deviation, etc.} were determined for each endpoint. Significant
effects were detected for p<0.05 wilh the exception of Shapiro-Wilk's and Bartlett's Tests, which were
based on p<0.01 (CETIS, version 1.8.4, 2011}. Survival, body weight and body length data were
recoded but not statistically analyzed. Fecundity, fentility, male and female VTG, and female GSI were
analyzed using ANOVA and a one-tailed Dunnett's Multiple Comparison fest. Median male tubercie
scores and median male GSI were analyzed by ANOVA and Jonckheere-Terpstra Step—Down test.
Male and female _Iength was recorded but statistical analysis was not reported. Prior to Dunnett's,
data were analyzed by Shapiro-Wilk's test and Bartlett’s to test for normality and homogeneity of
variances, respectively. If nommality and homogeneity tests passed (p>0.01), a parametric analysis
was performed using the transformed data. |If non-normelity or unequal variance were indicated
(p<0.01), a nan-parametric analysis was performed on the ranks of the data. These methods appear

to be consistent with the methods recommended in the guideline.

There were no differences in male or femaie survival at any treatment level based on visual inspection
of the data (Table 9). There was no statistically significant differenca in fertilization success at any
treatment level compared to the control (p>0.05; Dunneit's). There was a statistically significant
reduction in fecundity at the 0.00012 and 0.0014 mg a.i./L treatment levels compared to the control
{p<0.05; Dunnett's). However, the mean fecundity in the control was 14 eggs/female/day; QCSPP
guidance requires fecundity in the controls of at least 15 eggs/female/day. There was a significant
decrease in median male GS! at the 0.00012 and 0.0014 mg a.i./L treatment levels compared to
the control (p<0.05; Jonckheere-Terpstra Step-Down test; Table 13). There wers no significent

differences between treated groups and control for any other endpoint.

In male fish, there were only background or sporadic ganadal histopathology findings noted which

were not related to treatment (Tables 15-16}. In female fish, there was an increased incidence of
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mature oocyte atresia at the 0.0014 mg a.i./L treatment, which was associated with granulomatous
inflammation and the presence of microsporidia in half the observed cases across all treatment
levels (Tables 17-18). There were no significant findings observed in the gonadal stage for either

males or females.
C. Reviewer's Analysis and Conclusions

Statistical Methods: The reviewer analyzed survival (monality) dala based on visual observation.
Male GSI and fecundity were consistent with a monotonic concentration-response; no other
endpoints were associated with a monotonic response. All data ware tested for normality using
Shapiro-Wilks test and for homogeneity of variance using Levene’s test. Data which met the
assumptions of normality and homogeneity of variance were then analyzed using the parametric
Dunnett's test. Data which did not meet the parametric assumptions were analyzed using the non-
parametric Mann-Whitney U test. Male GSI and fecundity exhibited monotonic trends and was
analyzed using the non-parametric Jonckheere-Terpstra test, as recommended by the OCSPP
890.1350 guideline.

None of the surviving females were found to have tubercles. Unless otherwise indiceted, effects
were considered stafistically significant at p<0.05. These analyses were conducted using SAS®
{SAS Institute, Cary, NC; version 8.1). The data was subsequently re-run for the gender-specific
endpoints (male GSI, male VTG, male length, male weight) when excluding the mis-sexed male fish
in the control group with CETIS (Version 1.8.7.12). Both the study author and reviewer relied on

the mean-measured concentratlons to discuss effects in this study.

Congclusions:

There wére no significant differences in either male or female survival at any treatment levels
compared to the negative control based on visual observation {Table 9). Male GSI exhibited a
significant {p<0.05) increase of 22 to 27 % at the 0.00012 and 0.0014 mg a.i./L treatment levels
compared to the negative control. Fecundity was significantly (p<0.05) reduced 42X and 84% of

control at the 0.00012 and 0.0014 myg a.i./L treatment level. There were no other significant
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effects on all other endpoints (female GSI, male and female plasma VTG, male and female weight

and length and male and female nuptial tubercle score).

Although not analyzed statistically, in male fish, there were only background or sporadic findings
noted and were not related to treatment. In female fish, there was an increased incidence of mature
oocyte atresia at the 0.0014 mg a.i./L treatrment, which was associated with granulomatous
inflarnmation and the presence of microsporidia in half the observed cases across all treatment

jevels.

There were no significant findings observed in the gonadal stage for either males or females, and no
notable observations in secondary sex characteristics or clinical signs for any treatment group

compared io the controls. Sex steroids were not rmeasured in this study.
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other two replicates did achieve 15 or greater eggs/female/day and the remaining

replicate spawned at least every 4 days (11 eggs/female/day).

2. Analytical verification of the test material from Days Q, 6, 11, 19 and 21 yielded recoveries
of 44% 1o 67 % of nominal concentrations. Additionally, the ¥CV values were 14.2, 45.6
and 51.2%, respectively, and_did not meet the validation criteria of <20X. Results of
these analyses indicate measured concentrations were generally lower than nominal, but
according to the study author were consistent with expectations for the physicochemical
properties and previous experience with the test item. Therefore, although there was no
patten of decline during the study period and no un-dissolved test substance was
observed in the dilution system, the recoveries indicate the test material was generally

poorly recovered in solution under the test conditions.

3. The test material was detected at Days 11 {one replicate} and 19 (two replicates) in the
control samples. The study author conciuded that the contamination was not consistent
among replicates and not consistent throughout exposure, The study author concluded
the contamination was likely a result of processing samples after being removed from the

exposwre sysiem, indicating the control fish were not exposed to cypermethrin.

4. The unionized ammonia and residual chlorine in the test water were not reported. The
OCSPP 890.1350 performance criteria establish maximum levels for these values and it

is unclear if the maximum recommendations were exceeded.

5. Incorrect sexing of individuals in one replicate from the control group resulted in there
being three males and three females in this replicate instead of the two males and four

females specified in the OCSPP 890.1350 guideline.

These deviations did not sufficiently adversely impact interpretation of the assay results. The remaining

validity and performance criteria for OCSPP 830.1350 were met.
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F. Reviewer's Comments

The reviewer's and the study author’s resulis were in agreement. Both the study author's and reviewer's
analysis detected a statistically significant reduction (p<0.05) in fecundity and a statistically significant
{p<0.05) increase in male GSI score at the 0.00012 and 0.0014 mg a.i./L treatment levels compared
to the negative control. The reviewer's conclusions based on the OCSPP 890.1350 flowchant are

presented in the Executive Summary and Conclusions sections of this DER.
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APPENDIX I. QUTPUT OF REVIEWER'S STATISTICAL VERIFICATION:

test for fish screen study - Cypermethrin
ANALYSIS RESULTS FOR VARIABLE VARO1 { F body weight (g) )

TESTS OF ASSUMPTIONS FOR PARBMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance(absclute residuals} —- alpha-level=0.05
Use parametric analyses if neither test rejected, ctherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value
0.913 0.132 1.115 0.381 USE PARAMETRIC TESTS

LA RS SR EEERE SRR SR RS Rt AR SRR R s R R NS L AR AR R SRS LR RS R ]

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
Ctrl 4 1.3% 0.20 0.10 14,28 1.08, 1.71
Dosel 4 1.48 0.13 0.07 .84 1.27, 1.68
Dose?2 4 1.27 0.11 0.05 B.29 1.10, 1.44
Doseld 4 1.26 0.18 0.09 13.92 0.98, 1.54

Level Median Min Max $0of Control {means} %$Reduction (means)
ctrl 1.32 1.25 1.69 . .

Dosel 1.47 1.34 1.63 105.83 -5.83
Dosel 1.24 1.18 1.41 90,87 9.03
Dosel3 1,27 1.09 1.44 90,71 9.29
R AR EE RS EFEEEEER LS LR EEEEEEEETEEEEEEEEESITEEFEEITEEEELITEEEES ST EEEEE SR TS R R R R
PARAMETRIC ANALYSES - use alpha-level=0.05 for all rests
Bnalysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 12 1,71 0.218

Dunnett - testing each trt mean signif. different than control
Williams - test assumes dose-response relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett Isctonic Williams Tukey p-values
p-value mean p-value Dosel DoseZ2 Dosel Dosed Dosed
Ctrl 1.39 . 1.43 . . . . . .
Dosel 1.48 0.808 1.43 0.727 . . . . .
Dose? 1.27 0.552 1.27 0.177 0.292 . . . .
Dose3 1.26 0.531 1.26 0.175 0.279 1.000 . . .
kR R R R R R R R R AT R s RS R E E TR SR SRR E RS S L LR bR R
NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality amecng treatment groups
Degrees of Freedom TestStat B-value
3 3.86 0.277
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MannWhit - testing each trt median signif. different from control
Jonckheere - Lest assumes dose-response relationship, testing negative trend

Level Median MannWhit p-value Jonckheere p-value

ctrl 1.32 . .

Dosel 1.47 0.494 0.807

Dose?2 1.24 0.346 0.153

Dose3 1.27 0.678 0.081

DECREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGNIF. LESS THAN CONTROL
Williams >highest dose (no sign. differences)
Jonckheere >highest dose (nc sign. differences)

Ak hk A A F R A A AR A T AT Rk k kA AT A Ak h ok kR A kv drdk kb kde ko koo o & ok o % o o ok ok o o o ol o v e ke o o ko

PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 12 1.71 0.218

Dunnett - testing each trt mean signif. different than control
Williams - test assumes dose-response relationship, testing INCREASING trend
Tukey - twoe-sided tests, all possible comparisons, net used for NOEC or LOEC

Level Mean Dunnett Isotonic Williams Tukey p-values
p-value mean p-value Dosel Dose2 Dosel Dosed Doseb
ctrl -1.39 . -1.35 . . . . . .
Dosel -1.48 0.808 -1.35 0.737 . . . . .
DoseZ -1.27 0.552 -1.35 0.770 0.292 . . . .
Dose3 ~1.26 0.531 -1.35 0.788 0.279 1.000 . . .

LR E R R R L R T Ry P IR NI EEE A SRR R R R

NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 3.86 0.277

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing INCREASING trend

Level Median MannWhit p-value Jonckheere p-value
ctrl -1.32 . .
Dosel ~1.47 0.494 0.193
Dose2 -1.24 0.346 0.847
Dose3 -1.27 0.678 0.919
INCREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGNIF. GREATER THAN CONTROL
Williams ' >highest dese (no sign. differences)
Jonckheere >highest dose (no sign. differences)

test for fish screen study - Cypermethrin
ANALYSIS RESULTS FOR VARIABLE VAROZ { M body weight (g} )
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TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapirec-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance (absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Cenclusion
Test Stat P-value Test Stat P-value

0.938 0.305 3.182 0.084 USE PARRAMETRIC TESTS

AR A SR R R R SRR EL SRS A T L AR R R R R L R RS R R T E RS R ET RS AREES R R T AR SRS SN

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Vvar 35% Conf.Interval
Ctrl 4 3.02 0.37 0.19 12.34 2.43, 3.61
Dosel 4 3.57 0.78 0.39 21.91 2.33, 4,81
Dose? 4 3.60 g.62 0.31 17.10 2.62, 4.58
Dose3d 4 3.18 0.17 0.09 5.41 2.91, 3.45

Level Median Min Max $of Contrel (means) $Reduction (means)
Ctrl 3.00 2.64 3.44 . .

Dasel 3.84 2.42 4.17 118.17 -18.17
Dose2 3.63 2.93 4.20 119.13 ~19.13
Dose3 3.1% 2.97 3.38 105.26 -5.286

LA AR R R A RS AR RS A SR NFERSERRE R LSRR R AR s R ER SRR R R SRS E R R R i SR

PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance (BNOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 12 1.14 0.373

Dunnett - testing each trt mean signif. different than control
Williams - test assumes dose-response relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC cr LOEC

Level Mean Dunnett Isotonic Williams Tukey p-values
p-value mearn p-value Dosel Dose?2 Dosel Dosed Doses
ctrl 3.02 . 3.40 . . . . .
Dosel 3.57 0.374 3.40 0.895 . . . . .
Dose? 3.60 0.337 3.40 0.817 1.000 . . . .
Dosel 3.18 0.953 3.18 0.796 0.739 0.696 . . .
2 R R R 2 R R R R R R R s R R s s R T A R RS R R TR RS N R L R
NCN-FPARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 3.04 0.385

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median Mannwhit p-value Jonckheere p-value
Ctrl 3.00 . .

Dosel 3.84 0.346 0.876

DoseZ2 3.63 0.235 0.928

Page 58 of 82

58



Data Evaluation Record on the Fish Short-Term Reproduction Assay with Cypermethrin

EPA MRID Number 48683001

Dose3l 3.19 0.678 0.680

DECREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGNIF. LESS THAN CONTROL
Williams | >highest dose {(no sign. differences)
Jonckheere »highest dese {no sign. differences)

LER AR R EE SR AR ER SR RS R R L I L PR RS R EE LR LR R

PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
EAnalysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 12 1.14 0.373

Dunnett - testing each trt mean signif. different than control
Williams - test assumes dose-response relationship, testing INCREASING trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett TIsotonic Williams Tukey p-values
p-value mean p-value Dosel DoseZ2 Dosel Dosed Doseb
Ctrl -3.02 . -3.02 . . . . . .
Dosel -3.57 0.374 ~3.45 0.168 . . . .
Dose2 ~3.60 0.337 -3.45 0.179 1.000 . . . .
Dose3 -3.18 0.953 -3.45 0.186 0.739 0.6396 3 . .
LA R R AR R SR RN R R T AR LR R R R L A R E AL R IR E RS LR R RS X
NON-PARAMETRIC ANALYSES ~ use alpha-level=0.05 for all tests
Kruskal-Wallis test - eguality among treatment groups
Degrees of Freedom TestStat P-value
3 3.04 D.385

MannWhit - testing each trt median signif. different from control
~ Jonckheere - test assumes dose-respense relationship, testing INCREASING trend

Level Median MannWhit p-value Jonckheere p-value

ctrl ~3.00 . .

Dosel -3.84 0.3486 0.124

Dose?2 -3.63 0.235 0.072

Dose3 -3.19 0.678 0.320

INCREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGNIF. GREATER THAN CONTRCL
Williams >highest dose (no sign. differences)
Jonckheere >highest dose {no sign. differences)

test for fish screen study - Cypermethrin
RNALYSIS RESULTS FOR VARIABLE VARO3 { F body length (mm) )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapiro~Wilks test for Normality of Residuals -- alpha-level=0.0l
Levenes test for homogeneity of variance (absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value
0.912 0.126 1.347 0.306 USE PARAMETRIC TESTS
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IR R R T E RS A R R R E R P TR LRI R RN RS SRR R L R

BASIC SUMMARY STATISTICS

Level N Hean StdDev 5tdErr Coef of Var 95% Conf.Interval
ctrl 4 50.81 0.98 0.49 1.93 49,25, 52.37
Dosel 4 49,61 1.15 0.57 2.32 47.78, 51.44
Dose2 4 418.56 0.91 0.46 1.88 47,11, 50.012
Dose3 4 50.02 2.18 1.0%9 4,36 46.56, 53.49

Level Median Min Max %0f Conktrol (means) %Reduction {means}
Ctrl 50.72 49.72 52.10 . .

Dosel 49,58 48.45 50.83 97.863 2.37
Dose? 48.17 47.99 49,92 95.57 4.43
Dose3 50.83 46.89 51.54 98.45 1.55

R R e T RS TR SR T I LR R SRR R LR RS LRl

PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Znalysis of Variance {ANOVA)} - overall F-test
Numerator df Denominator df F-stat P-value
3 12 1,79 0.202

Dunnett - testing each trt mean signif. different than control
Williams - test assumes dose-response relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett Isctonic Williams Tukey p-values
p-value mean p-value Dosel boge2 Dosgel Dosed Dosel

ctrl 50.81 . 50.81 . . . . . .

Dosel 49.¢61 0.502 49.61 0.148 . . . .

Dosel 48.56 0.102 43.259 0.094 0.719 .

Dosel 50.02 0.768 49,29 0.097 0.975 0.480
*****************************#********i*****i—**\!{********************************
NON-PARBMETRIC RNALYSES - use alpha-level=0.05 for all tests

Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 5.05 0.168

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit p-value Jonckheere p-value
ctrl 50.72 . .
Dosel 49.58 0.346 0.124
Dose2 48.17 0.103 0.006
Dose3 50.83 0.889 0.131
DECREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGNIF. LESS THAN CONTROL
Williams »highest dose {no sign. differences)
Jonckheere >highest dose {(no sign. differences)

****************************************‘kf(******#t********i*********************

Page 60 of B2

60



Data Evaluation Record on the Fish Short-Term Reproduction Assay with Cypermethrin

EPA MRID Number 48683001

BPARAMETRIC

Bnalysis of Variance (ANOVA)
NHumerator df

ANALYSES - use alpha-level=0.05 for all tests
- overall F-tast
F-stat

1.79

P-value
0.202

Denominator 4f

3 12

Dunnett - testing each trt mean signif. different than control

Williams -

Tukey - two-sided tests,

test assumes dose-response relationship, testing INCREASING trend
all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett Iscotonic Williams Tukey p-values
p-value mean p-value Dosel Dose? Desed Dosed Doseb
Ctrl -50.81 . -4%.66 . . .
Dosel -49.61 0.502 ~45.66 0.923 . . . .
DoseZ -4B.56 0.102 ~49.66 0.941 0.719 _
Dose3 -50.02 0.768 -50.02 0.8953 0.875 0.480 . . .

ok e ek ok ok

NON-PARAMETRIC ANALYSES

LA SRS AR RS LSRR RE SRR SRS SRR SRS RSN RS Sl s R Rl RE LR LRSS

- use alpha-level=0.05 for all tests

Kruskal-Wallis test - equality among treatment groups

Degrees of Freedom TestS5tat P-value
3 5.05 0.168
MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing INCREASING trend
Level Median MannWhit p-wvalue Jonckheere p-value
Cerl -50.72 . .
Dosel -49.58 0.34¢6 0.876
Dose2 -48.17 0.103 0.994
Dose3l -50.83 0.885 0.8€9

INCREASING TREND TEST SUMMARY

Williams

Jonckheere

LOWEST CONCENTRATION SIGNIF. GREATER THAN CONTROL
>highest dose (no sign. differences}
>highest dose {no sign. differences)

test for fish screen study - Cypermethrin

ANBLYSIS RESULTS FOR VARIABLE VARO4

{ M body length {(mm} )

TESTS OF ASSUMPTIONS FPOR PARAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -~ alpha-level=0.01

Levenes test for homogeneity of variance (absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.

Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value
0.910 0.118 0,652 0.5%7 USE PARAMETRIC TESTS

kR A KLk kAT Rk kR ke kA bk ok kb kb k ok ko ks s Tk vk ot ok e ek K W gk ok e kv e K ok ke

BASIC SUMMARY STATISTICS

Level N
Ctrl 4
Dosel 4
Dose2 4

Mean S5tdDev StdErr Coef of Var 95% Conf.Interval
61.64 2.27 1.13 3.68 58.03, 65.25
64.07 3.62 1.81 5.69 58.31, £9.82
64.28 2.64 1.32 4.10 60.08, 68.48
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Cosed 4 62.68 1.69 0.84 2.69 60.00, 65.37
Level Median Min Max %0f Contrgl {(means) $Reduction (means)

Ctrl 61.78 58.82 64.19 . .

Dosel 65.35 58.83 66.63 103.93 -3.93

Dose?2 64.89 60.91 66.43 104.28 -4.28

Dose3 62.24 61.31 64.94 101.89 -1.69
A S AR R R EREERE SR RS SR EEEEEEESEEFEEREEITEEEETEEE L EETRE XL EEE R R R R R R R R ]
PARAMETRIC AMALYSES - use alpha-level=0.05 for all tests

Analysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 12 0.88 0.481

Dunnett - testing each trt mean signif. different than control
Williams - test assumes dose-~response relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett Isotonic Williams Tukey p-values
p-value mean p-value Dosel Dose? Dose3 Dosed Dose5
ctrl 61.64 . 63.33 . . . . . .
Desel 64.07 0.455 63.33 0.878 . . . . .
Desel2 64.28 0.392 63.33 0.902 0.998 . . - .
Dose3l B2.68 0.900 62.68 0.838 0.880 0.828
AR RS AL L REESSRLEESENEEE SRR ESRRE SRR Rl SRR R EEE SRR ERE LR EERE S SRR
NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all CLests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom  TestStat P-value
3 2.60 0.457

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit p-value Jenckheere p-value

Ctrl 61.78 . .

Dosel 65.35 0.348 0.876

Dose2 64.85% 0.346 0.810

Dose3 62.214 0.424 0.610
DECREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGNIF. LESS THAN CONTROL

Williams >highest dose (no sign. differences}

Jonckheere >highest dose {no sign. differences)

TdE R R AR H ATk kR kT kA ATk hdrk ke ke koh ek ko ootk sk s ok ok o A o s o ok ok e ok ok o ok b ok v e e dk o o e v ke ok R ok ok O e e

PARAMETRIC ANALYSES ~ use alpha-level=0.05 for all tests
Analysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 12 0.88 0.481

Dunnett - testing each trt mean signif. different than control
Williams - test assumes dose-response relationship, testing INCREASING trend
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Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett Isctonic Williams Tukey p-values
p-value mean p~value Dosel Dose2 Dose3  Dosed Dose5
Ctrl -61.64 . -61.64 . . . . . .
Dosel -64.07 0.455 -63.68 0.178 . . . . .
Dose2 -64.28 0.392 -63.68 0.1%0 0.999 . . . .
Dose3 -62.68 0.900 -63.68 0.197 0.880 0.828 . . .
LR R R R R E LR SRR E LS AR s e R L R R T SRR R R SRR RS RS E R EE SRS SRR RS S AR R S
NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 2.60 0.457

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing INCREASING trend

Level Median MannWhit p-value Jonckheere p-value
Ctrl ~-61.78 . .
Dosel -65.35 0.3486 0.124
DoseZ2 ~64.89 0.348 0.190
Dose3 -62.24 0.49%4 0.390
INCREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGNIF. GREATER THAN CONTROL
Williams »highest dose {no sign. differences)
Jonckheere »highest dose (no sign. differences)

test for fish screen study - Cypermethrin
ANALYSIS RESULTS FOR VARIABLE VARCS ( F vitellogenin {(ng/mL} }

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance{absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value
0.941 0.361 0.460 0.715 USE EARAMETRIC TESTS

PR R R R A R LR F TR LR R TS TR R RS AN R SRR E s A

BASIC SUMMARY STATISTICS

Level N Mean StdDev 5tdErr Coef of Var 85% Conf.Interval
ctrl 4 1175000 262995.6 131497.8 22.38 756515.,4, 1593485
Dosel 4 842500.0 241436.7 120718.3 28.66 458320.4, 1226680
Dose2 4 1112500 371068.3 185534.1 33,35 522047.6, 1702952
Dose3 4 1050000 2B8B675.1 144337.6 27.49 590653.4, 1509347

Level Median Min Max $of Contreol (means) %$Reduction (means)
Ctrl 1250000 800000.0 1400000 . .

Dosel 875000.0 520000.0 1100000 71.70 28.30
Dose? 1030000 790000.0 1600000 94 .68 5.32
Dose3 1050000 700000.0 1400000 85.36 10.64
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LA E RS SRR AR SRR SRS SE S RS R RS ERESEEE RS LR RS R RS R RS R RS SRR SRR R SRR EE R LR

PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance {ANOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 12 0.96 0.445

Dunnett - testing each trt mean signif. different than control
Williams - test assumes dose-response relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NQOEC or LOEC

Level Mean Dunnett Isotonic Williams Tukey p-values
p-value mean p-value Dosel Dosel Dose3 Dosed Doseb
Ctrl 1175000 . 1175000 . . . . .
DoselB42500.0 0.302 1001667 0.252 . . . .
Desed 1112500 0.981 1001687 0.270 0.584 . . . .
Dose3 1050000 0.879 1001667 0.279 0.755 0.9%0 . . .
ddckdkk kA bk kr Ak kk bk khk ok ke kkh ke kek kkd s kodkor ok kdkdr kg ek koo ok oo ok k ok ok o ke g e ok
NON-PARRMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedem  TestStat P-value
3 2.43 0.488

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median Mannwhit p-value Jonckheere p-value

Ctrl 1250000 . .

Dosel B75000.0 0.235 0.074

Dose2 1030000 0.780 0.304

Dose3 1050000 0.580 0.372

DECREASING TREND TEST SUMMARY LOWEST CONCENTRATICON SIGNIF. LE5S THAN CONTROL
Williams >highest dose {no sign. differences)
Jonckheere >highest dose (no sign. differences)

X R A R R L R 2R R 2 AT E E R A RS EE LRI SRS R R AR LRSS R E R R

PARAMETRIC ANALYSES ~ use alpha-level=0.05 for all tests
Analysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 12 0.9%86 0.445

punnett - testing each trt mean signif. different than control
Williams - test assumes dose-response relationship, testing INCREASING trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett Isotenic Williams Tukey p-values

p-value mean p-value Dosel Doseld Dosel Dosed Doseb
Ctrl -1175000 . -1008750 . . - . .
Dosel -842500 0.302 -1008750 0.855 . . . .
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Dose2-1112500 0.%81 -1081250 0.789 0.584 . . .
Dose3-1050000 0.87% -1081250 0.807 0.755 0.990 . .

LA S R S R R AL A A R R S N RS AT A AR SRR RS RS E AR EREERREEREESERERERE R LS g

NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 2.43 0.488

Mann®Whit -~ testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing INCREASING trend

Level Median MannWhit p-value Jonckheere p-value

crrl -1250000 . .

Dosel -875000 0.235 0.928

Dose2 -1030000 0.780 0.696

Dose3d -~-1050000 0.580 0.628

INCREASING TRENWD TEST SUMMARY LOWEST CONCENTRATION SIGNIF. GREATER THAN CONTROL
Williams >highest dose {no sign. differences)
Jonckheere >highest dose (no sign. differences}

test for fish screen study - Cypermethrin
BNALYSIS RESULTS FOR VARIABLE VARO6 ( M vitellogenin (ng/mL) )

TESTS OF ASSUMPTIONS FOR PARRAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -~ alpha-level=0.01
Levenes test for homogeneity of variance{absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value
0.857 0.017 2.309 0.128 USE PARAMETRIC TESTS

P R R e R R R 2 R R R 2 R R A T T e R A L LR A

BASIC SUMMARY STATISTICS

Level N Mean Stdbev StdErr Coef of Var 95% Conf.Interval
Cctrl 4 41.00 33.314 16.67 81.31 -12.05, 94,05
Dosel 4 53.00 72.35 36.17 136.50 -62.12, 168.12
Dosez 4 39.25 25.38 12.69 64.867 ~1.14, 79.64
Dose3 4 35.00 29.13 14.57 83.23 ~11.36, 81,36

Level Median Min Max %of Control {means) %¥Reduction (means)
Ctrl 38.00 12.00 76.00 . .

Dosel 19.50 12.00 161.00 129.27 -29.,27
Dose2 36.50 13.00 71.00 95,73 4.27
Dosel 25.00 13.00 77.00 85.37 14.63
*********i***********t**********i'k*************************t***t*************t**
PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance ({ANOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 12 0.12 0.94¢
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Dunnett - testing each trt mean signif. different than control
Williams ~ test assumes dose-response relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett Isotonic Williams Tukey p-values
p-value mean p-value Dasel DoseZ Dose3 Dosed Dose5
Ctrl 41.00 . 47.00 . . . . .
Dosel 53.00 0.9%62 47.00 0.662 . . . . .
Dose?Z 39.25 1.000 39.25 0.593 0.970 . . . .
Dose3 35.00 0.995 35.00 0.551 0.938 0.999 . .

LA AR A R RS S SRR R AR RS SRS RSN R LA SRS RS s R R R RN PRESE SRR RS SREEEREREEEERSES]

NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 0.49 0.921

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit p-value Jonckheere p-value
Ctrl 38.00 . .
Dosel 19.50 0.887 0.384
Dose? 36.50 1.000 0.588
Dose3 25.00 0.780 0.664
DECREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGHNIF. LE3S THAN CONTROL
Williams >highest dose {no sign. differences)
Jonckheere »highest dose (nc sign. differences)

FA KAk kA I TR R AN T Ak ko hk ek ke rkdrr ko dr g gk e ok ook o sk sk sk ok o b de W ok ok ok ok o a3 e vk ek

PRRAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 12 0.12 0.946

Dunnett - testing each trt mean signif. different than control
Williams ~ test assumes dose-response relationship, testing INCREASING trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett Isctonic Williams Tukey p-values
p-value mean p-value Dosel Doseld Dose3 Dosed Dose5

ctrl -41.00 . -41.00 . . . . . .

Desel -53.00 0.962 -42.42 0.564 . . . .

Dose2 -39.25 1.000 -42.42 0.598 0.970 . . . .

Dose3 -35.00 0.995 -42.42 0.617 0.938 0.999 . . .
***********w**************#')(***********t**************************************t*
NON-PARAMETRIC ANALYSES - use alpha-level=0.05% for all tests

Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom  TestStat P-value
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3 0.49 0.921

MannwWhit -~ testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing INCREASING trend

Level Median MannWhit p-value Jonckheere p-value

Ctrl -38.00 . .

Dosel -19.50 0.887 0.616

Dose?Z -36.50 1.000 0.412

Dose3 -25.00 0.780 0.336

INCREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGNIF, GREATER THAN CONTROL
Williams >highest dose {no sign. differences)
Jonckheere »highest dose (noc sign. differences)

test for fish screen study - Cypermethrin
ANALYSIS RESULTS FOR VARIABLE VARO7 ( F GSI )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS
Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance(absclute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value
0.910 0.117 1.388 0.294 USE PARAMETRIC TESTS

IR AR E R SRR R R R A R N R e P A R R R R R T SRR RS R RS R R RS L R R R

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErrc Coef of Var 95% Conf.Interval
Ctrl 4 11.88 4,21 2.11 35.46 5.17, 18.58
Dosel 4 11.28 2.18 1.09 19.37 7.80, 14.73
Dose2 4 11.2¢ 2.25 1.12 20,06 7.63, 14,737
Dosel 4 14.25 1.50 0.75 10.53 11.86, 16,64

Level Median Min Max %$of Control (means) $Reduction (means)
Ctrl 10.50 5.50 18.00 . .

Dosel 11.00 9.10 14.00 94.95 5.05
DoseZ2 10.85 5.10 14.00 94,32 5.68
Dosel 14.00 13.00 16.00 120.00 ~20.,00

PR LR T R R R R R R R R R R A RS AR LSS R R R R R R

PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance {ANOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 12 1.10 0,386

Dunnett - testing each trt mean signif. different than control
Williams - test assumes dose-response relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Leveal Mean Dunnett Isotonic Williams Tukey p-values
p-value mean p-value Dosel DoseZ2 Dose3 Dosed Dose5
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Ctrl 11.88 . 12.15 . . . . .
Dosel 11.28 0.979 12.15 0.642 . . . . .
Dosel 11.20 0.971 12.15 0.8677 1.000 . . . .
Dosel 14.25 0.492 12.15 0.696 0.445 0.425 . . .
LR A ELEEEEREAE RS AR RS R REETREES AR EERFESELEEE RS R SR ERS AR RS S LR EEEELENE &SRR FE &R EE
NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 3.82 0.282

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit p-value Jonckheere p-value

Ctrl 10.50 . .

Dosel 11.00 1.000 0.558

Dosel2 10.85 1.000 0.500

Dosel 14.00 0.343 0.933

DECREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGNIF. LESS THAN CONTROL
Williams »highest dose (no sign. differences)
Jonckheere >highest dose (ne sign. differences})

AL AR SRS R E R SRR AT R A LR E R A SRS R T NS AR SR RS R ERESERE RS E R EREELEES

PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance {ANOVA) - overall F-test
Humerator df Dencominator df F-stat P-value
3 12 1.10 0.386

Dunnett -~ testing each trt mean signif. different than control
Williams ~ test assumes dose-response relationship, testing INCREASING trend
Tukey - two-sided tests, all possible comparisons, not used for NCEC or LOEC

Level Mean Dunnett Isotonic Williams Tukey p-values
p-value mean p-value Dosel Dosel Dose3 Dosed Dosed
ctrl -i1.88 = . -11.45 . . . . . .
Dosel -11.28 0.979 -11.45 0.673 . . . . .
Dose2 -11.20 0.971 -11.45 0.708 1.000 . . . .
Dose3 -14.25 0.492 -14.25 0.158 0.445 0.425 . . .
Ak Rk A KRk R AR KR AR AT AR AR A AR AT A AN AR IRk N R ATk kA Rk Rk k kT kA ek rhkdrk kb khrkriddirkwx
NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedem  TestStat P-value
3 3.82 0.282

MannWhit - testing each trt median signif. different from centrol
Jonckheere - test assumes dose-response relationship, testing INCREASING trend

Level Median Mannwhit p-wvalue Jonckheere p-value

Ctrl -10.50 . .
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Dosel -11.00 1.000 0.442

Dose?2 -10.85 1.000 0.500

Dose3 ~-14.00 0.343 0.067

INCREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGNIF. GREATER THAN CONTROL
Williams >highest dose (no sign. differences)
Jonckheere >highest dose {no sign. differences)

test for fish screen study - Cypermethrin
ANALYSIS RESULTS FOR VARIABLE VARQS ( M GSI )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance(absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value
0.976 0.923 2.555 0.104 USE PARAMETRIC TESTS

LR R RS S T E R R R e R L RS R R E R N PR SR R E R R R R A RS S EEE SRR R

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
Ctrl | 1.11 0,25 0.12 22.28 0.71, 1.50
Dosel 4 1.22 0.18 0.09 14.72 0.93, 1.51
Dose2 14 1.35 0.06 0.03 4.28 1.26, 1.44
Dosel 4 1.40 0.18 0.09 13.04 1.11, 1.69

Level Median Min Max %cf Control (means) $Reduction{means)
Ctrl 1.09 0.81 1.40 . .

Dosel 1.25 0.98 1.40 110.41 -10.41
Dosel 1,35 1.30 1.40 122.17 -22.,17
Dose3 1.40 1.20 1.60 126.70 -26.70
I e R R R R R R R R R R R R AR R R R e R 2222222 RS TR LSRR LR
PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df F-stat P-value
Ei 12 2.18 0.143

Dunnett - testing each trt mean signif. different than control
Williams - test assumes dose-response relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett Isctonic Williams Tukey p-values
p-value mean p-value Dosel Dose2 Dose3 Dosed Doseb
ctrl 1.11 . 1.27 . . . . .
Dosel 1.22 0.700 1.27 0.939 . . . .
Dosel 1.35 0.182 1.27 0.955 0.740 . . . .
Dose3 1.40 0.095 1.27 0.962 0.515 0.978 . . .

e R R AR R A R R TR R s R R R R AL R R R A L R L A

NOM~PARAMETRIC ANALYSES - use alpha-level=(.05 for all tests
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Kruskal-Wallis test - egquality among treatment groups
Degrees of Freedom TestStat P-value
3 4.28 0.233

MannWhit - testing each trf median signif, different from control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit p-value Jonckheere p-value
Ctrl 1.09 . .
Desel 1.25 0.575 0.769
Dose?2 1.35 0.222 0.959
Dasel 1.40 0.190 0.9%82

DECREARSING TREND TEST SUMMARY
Williams
Jonckheere

LOWEST CONCENTRATION SIGNIF., LESS THAN CONTROL
>highest dose (no sign. differences}
>highest dose {(no sign. differences)

IR R R EE R LR L e e e LR R R e TR L A R L RS R LR LR

PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance {BNOVA) - overall F-test
Numerator df Denominator df F-stat
3 12 2.18

P-value
0.143

Dunnett - testing each trt mean signif. different than control
Williams - test assumes dose-response relationship, testing INCREASING trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett Isctonic Williams Tukey p-values
p-value mean p-value Dosel Dose? Dose3 Dosed Doseb
Ctrl -1.11 . -1.11 . . . . . .
Dosel ~1.22 0.700 -1.22 0.229 . . . . .
Dose?2 -1.35 0.182 -1.35 0.048 0.740 . . . .
Dose3 -1.40 0.085 -1.40 0.024 0.5158 0.978 . . .

Wk ok ok kgt dedk ok ok kW d ok ek ke kA Tk kv vk ok vkt ke kv K ke e T Ak e ok sk ek kT ke i o s ke ok T e i o 9 e b kv ke i e e

NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - eguality among treatment groups
Degrees of Freedom TestStat P-value
3 4,28 0.233

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing INCREASING trend

Level Median Mann®Whit p-value Jonckheere p-value
Cctril -1.09 . .
Dasel ~-1.25 0.575 0.231
Dose? -1.35 0.222 0.041
Dosel -1.40 0.190 0.018
INCREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGNIF. GREATER THAN CCONTROL
Williams Dose?2
Jonckheere DoseZ
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test for fish screen study - Cypermethrin
ANALYSIS RESULTS FCR VARIABLE VARQ9 ({ F tubercle score (median) )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homegeneity of variance(absclute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value

NC DATR FOR TEST

LA RS A R R A R RS R AL e R SRR SRR R AR IR R R RS R RS R RN AL

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
Ctrl 4 0.00 0.00 0.00 . . .
Dosel 4 0.00 0.00 0.00 . . . .
Dose2 4 0.00 0.00 0.00 . . .
Dose3 4 0.00 0.00 0.00 . - -
Level Median Min Max %cf Control (means) %Reduction {means}
Cctrl 0.00 0.00 0.00 .
Dosel 0.00 0.00 0.00 . .
Dose?2 0.00 0.00 0.00 . .
Cosel3 0.00 0.00 0.00 .
R N R R R R R T R R R T R T EEE R R PSR RE R RS R RS
PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
hnalysis of Variance (ANOVA) - overall F-test
Numerator d4f Denominator df F-stat P-value
. . 1 . . . .

Dunnett - testing each trt mean signif. different than contrel
Williams - test assumes dose-response relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NCEC or LOEC

Level Mean Dunnett Isotonic Williams Tukey p-values
p-value mean p-value Dosel Dose? Dose3 Dosed Dose5
Ctrl 0.00 . . . . . . . -
Dosel 0.00 . . . . . . .

Dose? 0.00 . . . . . . . .
Dosal 0.00 . . . . . . . .

kkdkkkh ok ko kA kR rkkrF Rk deh ke ko ke ko kA ke h ko w ok ok s ke ok W de ok ok w dk k ke e e ke

NON-PARAMETRIC ANALYSES ~ use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 0.00 1.000

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing negative trend
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Level Median MannWhit p-value Jonckheere p-value
Ctrl 0.Q0 . .
Dosel 0.00 1.000 .
Dose?2 0.00 1.000 .
Dose3 0.00 1.000 .
DECREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGNIF. LESS THAN CONTROL
Williams Dosel
Jonckheere Dosel

AR R RS SRS EREEEELEREEL LRSS EEE RS EREERERREEEEREERER SRR SRRl EREER LRl EEER RS

PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df F-stat P-value
. . . 1 . . . . . . .

Dunnett - testing each trt mean signif. different than control
Williams - test assumes dose-response relationship, testing INCREASING trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunriett Isotonic Williams Tukey p-values
p-value mean p-value Dosel Dose?2 Dose3 Dosed Dose5
Ctrl 0.00 . . . . - . . .
Dosel 0.00 . . . . . . . .

DoseZ2 0.00 . . . . . . .
Cose3 0.00 . . . . . . . .

dk ok kk ek kI ANk hk kR h kA kk ik khdr ek rdddh kb ddkwdhkdrdrwdkkhddkddkwdhd*kwdhkdhx

NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - eguality among treatment groups
Degrees of Freedom TestStat P-value
3 0.00 1.000

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing INCREASING trend

Level Median MannWhit p-value Jonckheere p-value

Ctrl 0.00 . .

Dosel 0.00 1.000 .

Dose? 0.00 1.000 .

Dosel3 0.00 1.000
INCREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGNIF. GREATER THAN CONTROL

Williams Dosel

Jonckheere Dosel

test for fish screen study - Cypermethrin
ANALYSIS RESULTS FOR VARIABLE VARIO ( M tubercle score {median) )}

TESTS OF ASSUMPTIONS FOR PARAMETRIC AMNALYSIS
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Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes tast for homogeneity of variance{(absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusian
Test Stat P-value Test Stat P-value
0.967 0.782 1.418 0,286 USE PARAMETRIC TESTS

LA R R R AR R RS SRR R R R RS SR LR RS RS IR R RS R RS SRS RS R R ERE SRR SRR R R LRSS

BASIC SUMMARY STATISTICS

Level N Maan StdDev S5tdErr Coef of Var 95% Conf.Interval
Ctrl 4 32.50 2.08 1.04 6.41 29.19, 35.81
Dosel 4 37.75 5.91 2.595 15.65 28.35, 47.15
Dose?2 4 32.25 4.65 2.32 14.41 24.86, 39.64
Dosed 4 26,50 4.51 2,25 17.02 19.32, 33.68

Level Median Min Max $of Control (means) $Reduction{means)
Ctrl 32.50 30.00 35.00 . .

Dosel 37.00 32.00 45.00 116.15 -16.15
Dose? 33.00 26.00 37.00 99.23 0.77
Dose3l 25.00 23.00 33.00 81.54 18.46

AR R R E X SR S R AR A R R PR R S RS LR R LR SRR SRS RS AL SRS LR L RR ]

PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Bnalysis of Variance (ANOVA) - overall F-test
Numerator df Dencminator df F-stat B-value
' 3 12 4.16 0.031

Dunnett -~ testing each trt mean signif. different than control
Williams - test assumes dose-response relationship, testing negative trend
Tukey -~ two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett Isotonic Williams Tukey p-values
p-value mean p-value Dosel Dosel2 Dosel Dosed Doseb
Ctrl 32.50 . 35.13 . . . . . .
Dosel 37.75 0.279 35.13 0.861 . . . . .
Dose2 32.25 1.000 32.25 0.584 0.353 . . .
Dose3 26.50 0.124 26.50 0.053 g.019 0.318 . . .
******i*****************************t********************it*****t***&*****t*****
NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 6.34 0.096

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit p-value Jonckheere p-value
ctrl 32.50 . .
Dosel 37.00 0.283 0.904
DoseZ2 33.00 1.000 0.559
Dose3l 25.00 0.190 0.05%5
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DECREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGNIF. LESS THAN CONTROL
Williams >highest dese (no sign. differences)
Jonckheere >highest dose (no sign. differences)

LA R R R AR RS SR R R AR LR R R R I AT RS R EEEEEEEEEREEE FEEEEEEEEE LR S EEEEE T RS X AR

PARAMETRIC ANALYSES — use alpha-level=0.05 for all tests
Analysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 12 4.16 0.031

Dunnett - testing each trt mean signif. different than centrol
Williams - test assumes dose-response relationship, testing INCREASING trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett Isotonic Williams Tukey p-values
p-value mean p-value Dosel Dosel2 Dose3 Dosed Cose5
Ctrl -32.50 . -32.25 . . . . . -
Dosel -37.75 0.279 -32.25 0.616 - . . . .
Dose2 -32.25 1.000 ~32.25 0.651 0.353 . . . -
Deose3 -26.50 0.1954 -32.25 0.670 0.0189 0.318 . .
LA AR R R LS LTRSS EE AR FE R R LR T T E R R E R LIRS R
NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 6.34 0.096

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing INCREASING trend

Level Median MannWhit p-value Jonckheere p-value

Ctrl -32.50 . .

Dosel ~37.00 0.283 0.0896

Dose2 -33.00 1.000 0.441

Dose3 -25.00 0.150 0.945

INCREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGNIF. GREATER THAN CONTROL
Williams >highest dose (no sign. differences)
Jonckheere >highest dose (no sign. differences)

test for fish screen study - Cypermethrin
ANALYSIS RESULTS FOR VARIABLE VARl ( fecundity )

TESTS QOF ASSUMPTICNS FCOR FARAMMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance{absolute residuals} -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value
0.953 0.538 1.887 0.186 USE PARAMETRIC TESTS
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LR R S AR A AR E R RS e R L R AR SRR AR RS R SR N E R R R TR SRR SRR R

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErzr Coef of Var 95% Conf.Interval
Ctrl | 14.25 2,89 1.4%9 20.95 ¢.50, 18.00
Dosel 4 13.50 3.00 1.50 22.22 8.73, 18.27
Dose2 4 .28 4.73 2.37 57.20 0.74, 15.81
Dose3 4 2,23 0.88 0.44 39.42 0.83, 3.62

Level Median Min Max %o0f Control (means) $Reduction (means)
ctrl 14.00 11.00 18.00 . .

Dosel 13.00 11.00 17.00 g4 .74 5.26
Dosel2 7.10 3.90 15.00 58.07 41.93
Dosel 2.20 1.30 3.20 15.61 §4.39
tR A R R S A ER SRR R RS AR EL RS E T EE S R ER SRS I EES S EEEIERE R SRR ER RS SRR SRR ER RS LR R RS LS
PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df F-stat P-wvalue
3 12 12.07 <. 001

Dunnett - testing each trt mean signif. different than control
Williams - test assumes dose-response relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LCEC

Level Mean Dunnett Isotonic Williams Tukey p-values
p-value mean p-value Dosel Dosel Dose3d Dosed Doseb
ctrl 14.25 . 14.25 . . . . . .
Dosel 13.50 0.975 13.50 0.442 . . . . .
Dose2 §.28 0.054 8.28 0.013 0.151 . . . .
Dosel3 2.23 <.001 2.23 <.001 0.002 0.083 . .
EE R R R R R R U R R R R R SRR R PRI ES R E R AR R R LR A R
NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestS5tat P-value
3 10.65 0.014

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit p-value Jonckheere p-value
Ctrl 14.00 . .
Dosel 13.00 0.775 0.328
Dose?Z 7.10 0.180 0.032
Dosel 2.20 0.067 <.001
DECREASING TREND TEST SUMMARY LOWEST COMCENTRATION SIGNIF. LESS THAN CONTROL
Williams Doseld
Jonckheere Dose2

P R T R g R R S L A L R 2 A R AT R R LR R AR LR LR RS A R R

PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
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Analysis of Variance {ANOVA) - overall F-test
Numerator df Dencminator 4df F-stat P-~value
3 12 12.407 <.001

Dunnett - testing each trt mean signif. different than control
Williams - test assumes dose-response relationship, testing INCREASING trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett Isctonic Williams Tukey p-values

p-value mean p-value Dosel Dosel Dose3 Dosed DoseS
ctrl -14.25 . -%.56 . . . . . .
Dosel ~-13.50 0.975 -9.56 0.988 . . 8 - .
Dosel -8.28 0.054 -9.56 0.%92 0.151 . . . .
Dose3 -2.23 <.001 -%.56 0.9%4 0.002 0.083 B . .

(222 SRR R RE S LSRR SR R A ER SRR SRS SRR S A SRR NSRS AR ERS RS ER AR T EEER S EREES]

NON-PARBMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-wWallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 10.65 0.014

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing INCREASING trend

Level Median MannWhit p-value Jonckheere p-value

Ctrl -14.040 . .

Dosel -13.00 0,775 0.672

Dose?2 ~7.10 0.190 0.968

Dose3 -2.20 0.0867 1.000

INCREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGHNIF. GREATER THAN CONTROL
Williams >highest dose (no sign. differences)
Jonckheere >highest dose {no sign. differences)

test for fish screen study - Cypermethrin
BNALYSIS RESULTS FOR VARIABLE VAR12 ( fertility )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance{absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value
0.880 0.038 3.102 0.067 USE PARAMETRIC TESTS

B 2 2 R AT 2 SR T R R NS R A A RS S L R S L S e At LR S

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
ctrl 4 96,50 4.36 2.18 4.52 89.56, 103.44
Dosel 4 97.75 0.50 0.25 0.51 96.95, 98.55
Dose2 4 96.50 1.73 0.87 1.79 93.74, 99,26
Doseld 4 92.25 6.65 3.33 7.21 81.87, 102.83
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EPA MRID Number 48683001

Level Median Min Max %of Control (means) $Reduction (means)

ctrl 98.50 90.00 99.00 . .

Dosel 98,00 87.00 98.00 101.30 -1.30

Dose?2 87.00 94.00 98.00 100.00 0.00

Dose3 94.00 83.00 98.00 95.60 4.40
LR A RS AR RS LS SRR R EEEREELEEEEEE S YRR TR RS EETEEEEEE SEEEE R R R TR LR R
PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests

Analysis of Variance {(ANMOVA} - overall F-test
Numerator df Denominator df F-stat P-value
3 12 1.39 0.292

Dunnett - testing each trt mean signif. different than contreol
Williams - test assumes dose-response relationship, testing negative trend
Tukey - two-sided tests, all possible compariscns, not used for NOEC or LOEC

Level Mean Dunnett Isotonic Williams Tukey p~values
p-value mean p-value Dosel Dose2 Dose3 Dosed Dose5
Ctrl 96.50 . 97.13 . . . . .
Dosel 97.75 0.947 97.13 0.672 . . . .
Dose2 96.50 1.000 96,50 0.618 0.972 . . .
Dosel 92.25 0.358 92.25 0.108 D.275 0.481 . . .
LA R R A SR LA SR RS RS LSRR SRR R R R ST RELEEE R EESLE SRR RE S AR R SR E R E SRR LSRR A
NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 4.32 0.229

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit p-value Jonckheere p-value

Ctrl 98.50 . .

Dosel 98.00 0.555 0.219

Dose? 97.00 0.407 0.053

Dosed 94.00 0.281 0.010

DECREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGNIF. LESS THAN CONTROL
Williams >highest dose (no sign. differences)
Jonckheere Dose3

ek kR KR A KA N T TR A AR AN T ER WA TR AN TR RN R AR W R R bk h kb h bk kA hh ok dkdh ke kodr ok ek ko ke ok

PRRAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 12 1.39 0.292

Dunnett - testing each trt mean signif, different than control
Williams - test assumes dose-response relationship, testing INCREASING trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LCEC
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EPA MRID Number 48683001

Level Mean Dunnett Isotonic Williams Tukey p-values
p-value mean p-value Dosel Dosel Dosel Dosed Doseb
Ctrl -96.50 . -95.75 . . . . . .
Dosel -97.75 0.947 ~95,75 0.688 . . . . .
Dose2 -96.50 1.000 -95.75 0.723 0.972 . . .
Dose3 -92.25 0.358 -85.75 0.742 0.275 0.481 . .
LA RS L R N L e R e R E AR A R SR AR SRR N RS RSN E LRI RS R LR LR SRR R
NON~FARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallls test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 4.32 0.229

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing INCREASING trend

Level Median MannWhit p-value Jonckheere p-value

ctril -98.50 . .

Dosel -98.00 0.555 0.781

Dose?2 -57.00 . 0.407 0.947

Dosel -94.,00 0.281 0.990

INCREASING TREND TEST SUMMARY LOWEST CONCENTRATION SIGNIF., GREATER THAN CCNTROL
Williams >highest dose (no sign. differences)
Jonckheere >highest dose {no sign. differences)

test for fish screen study - Cypermethrin
BNALYSIS RESULTS FOR VARIABLE VAR13 ( F testosterone {ng/mL) )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYS3IS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance(absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value

. NO DATA FOR TEST

i***i*‘k*************i*********************"‘**************************#**********

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
Cctrl
Dosel
Doseld

0
0
0
Dosed 0

- . . - - T -

Level Median Min Max %of Control (means) %Reduction {means)
Ctrl . . . . .

Dosel . .

DoseZ . . . .

Dose3 . .
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EPA MRID Number 48683001

LR AR A RE S EE SRR A AN s SR AR NS R R A R TSR R SRR R R R R Rl R

PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance (BRNOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 12 1.39 0.292

MannWhit - testing each trt median signif. different from control
Jonckheere -~ test assumes dose-response relationship, testing negative trend

Level Median MannWhit p-value Jonckheere p-value
Ctrl - . .

Dosel . . .

Doseld . . .

Dose3 . .

Jonckheare Dosel

LA A LR A L R L R e R R P R TR SR AL R R R R R R

PARAMETRIC ANALYSES - use alpha-level=0.,05 for all tests
Analysis of Variance (RNOVA} - overall F-test
Numerator df Denominator df F-stat P-value
3 12 1.39 0.292

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing INCREASING trend

Level Median MannWhit p-value Jonckheere p-value
Ctrl . . .
Dosel .
Dose2 .
Dose3l . .
Jonckheere Dosel

test for fish screen study - Cypermethrin
ANALYSTS RESULTS FOR VARIABLE VARl4 ( M testosterone {(ng/mL) )

TESTS OF ASSUMPTIONS FOR PARABMETRIC ANRLYSIS

Shapirc-wWilks test for Normality of Residuals -- alpha-level=0.01

Levenes test for homogeneity of variance (absolute residuals} -- alpha-level=0.05

Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Caonclusion

Test Stat P-value Test Stat E-value
. NO DATA FOR TEST

t*****t***tt******t******************k***********1\-1\-******************t****t*****
BASIC SUMMARY STATISTICS
Level N Mean 5tdDev StdErr Coef of Var 95% Conf.Interval

Ctrl 0 . . .

Dosel 0 . . . .
0 . .
0

Dosel
Doseld

- w W o

Level Median Min Max %0f Control (means) %Reduction{means)
Ctrl . . . . .
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Dosel . . . . f
Dose? . . . .
Dose3 . .

2 R R R R R E RS SRR R S NS R S R R R R R RS SRS R RSN R RS R AR R kR RS

PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance (ANOVA) - overall F-test
MNumerator df Denominator df F-stat P-value
3 12 1.39 0.252

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit p-value Jonckheere p-value
ctrl ' . .
Dosel . .
Dose2 . .
Dose3 . .
Jonckheere Dosel

Kk kA krh kR dhdkkkddk ok kk A kk ok kkkok ko Kok ok deok ok gtk ok ek ok ko Ak ok dr e g o dr ok sk g e e e ok ok o ke e o

PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
aZnalysis of Variance {ANOVA} - overall F-test
Numerator df Denominator df F-stat P-value
3 12 1.38 0.292

MannWhit - testing each trt median signif. different from control
Jorckheere - test assumes dose-response relationship, testing INCREASING trend

Level Median MannWhit p-value Jonckheere p-value
Cctrl ' M
Dosel
Doseld . .
Dose3 . . .
Jonckheere Dosel

test for f£ish screen study - Cypermethrin
ANALYSIS RESULTS FOR VARIABLE VARLS ( F l7b-estradiol (ng/mL) )

TESTS OF ASSUMPTIONS FOR PARARMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance (absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value

NO DATE FOR TEST

dkk gk ok ks sk ok ok kW v ke sk Kk ek Atk sk W ok b sk sk ok ok e ok ok ok ok sk ok W ok ok ok ke W o ok T ok b o e ke ok ok ok o ok T e s o

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
ctrl 0 . . . . . .
Dosel O . . . . . .
Dose? 0 . . . . . e
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EPA MRID Number 48683001

Dosed 0 . . . . .

Level Median Min Max $of Control {means) %Reduction (means)
Ctrl . . . .
Dosel . . . . .
DoseZ2 . N
Dosel .

IR A SRS LSRR RS AER RSN R AR R R R SRR R R AR R R RE RS R R AR AR R SRR RN SR DS

PARAMETRIC BMALYSES ~ use alpha-level=0.05 for all tests
Analysis of Variance (BNOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 12 1.39 0.292

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit p-value Jonckheere p-value
Ctrl . .
Dosel . . .
Dose2 .
Dose3 . .
Jonckheere Dosel

AL E R EE R R L e e E TN RS S R R TR NS A PR AR LRSS R R RE R LR R R

PARBMETRIC ANBLYSES - use alpha-level=0,05 for all tests
Bnalysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 12 1.39 0.292

MannWhit - testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing INCRERSING trend

Lavel Median MannWhit p-value Jonckheere p-value
Ctrl .
Dosel . . .
Dose2 . .
Dosel . . .
Jonckheere Dosel

test for fish screen study - Cypermethrin
ANALYSIS RESULTS FOR VARIABLE VAR1é ( M l7b-estradiocl (ng/mL} )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapirc-Wilks test for Normality of Residuals -~ alpha-level=0.{1
Levenes test for homogeneity of variance{absolute residuals} -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test 5Stat P-value Test 5tat P-value

NO DATA FOR TEST

A A Y A L A R A 2 E R AR SR T PR EE SRS AR R AR LR

BASIC SUMMARY STATISTICS
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Level N Mean StdDew StdErr Coef of Var 95% Conf.Interval
Ctrl 0 .
Dosel O . .
Dose2 O . . . . . s .
Dosed 0 . . . . . .

r

- -

- . - ’ -

Level Median Min Max $of Control {means) %Reduction {(means)
Ctrl . . .
Dosel . . . . .
Dose2 . .
Dosel . . . . .

LR R A A LR SRR RAR AL X R SRR L TR R RS R E TR RS SRR PR E RS ST ]

PARAMETRIC ANALYSES - use alpha-level=0,05 for all tests
hnalysis of Variance {ANOVA) - overall F-test
Numerator df Dencminator 4f F-stat P-value
3 12 1.39 0.292

MannWhit - testing each trt median signif. different from contrcl
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit p-value Jonckheere p-value
Ctrl
Dosel . . .
Dose?2 . . N
Dose3 . .
Jonckheere Dosel

LA RS SRR SR ES AR R RSN EEEEE SRR SRR RS EE AR LR A RER LR EREESREEEEEEE SRS AR

PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance (ANOVA) - overall F-tesg
Numerator df Denominator df F-stat P-value
3 12 1.39 0.292

MannWhit -~ testing each trt median signif. different from control
Jonckheere - test assumes dose-response relationship, testing INCREASING trend

Level Median MannWhit p-value Jonckheere p-value
Ctrl .
Dosel . . .
Dose2 . .
Dosel3 . . .
Jonckheere Dosel
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